Introduction
In recent years significant contributions have been made in the field of antenna design. The UWB technology has experienced many significant developments in recent years. Owing to its low cost, low profile, ease of fabrication and wide bandwidth, the printed planar structure appears to be the most promising feature for wideband applications. Subsequently, various planar antennas have been proposed and investigated because of their advantages in terms of size, band width and impedance matching. A great deal of research is going on for finding new antenna design and size to achieve the better bandwidth for UWB antenna. In numerous applications including digital communications and radar & sonar engineering etc., the main motive is to reduce the size of the device without affecting the performance and enhancing the bandwidth. Now a day"s ultra wideband technology being used in radar and sensing applications right through to high band width communications. Furthermore ultra wide band, can be used in both commercial and military applications.
II. BACKGROUND
Seok H. Choi,1 Jong K. Park,1 Sun K. Kim,1 and Jae Y. Park in (2004)-They propose a UWB antenna for UWB designed to operate from 3.2 to 12 GHz. It consists of a rectangular patch with two steps, a single slot on the patch, and a partial ground plane [1] . Mohamed A. Hassanien and Ehab K. I. Hamad in their paper explained the performance of a rectangular micro strip patch antenna fed by micro strip line for operation in ultra-wide band applications. It consists of a rectangular patch with U-shaped slot on one side of the substrate and a finite ground plane on the other side. The U-shaped slot and the finite ground plane are used to achieve an excellent impedance matching to increase the bandwidth. The proposed antenna is designed and optimized based on extensive 3D EM simulation studies. The proposed antenna is designed to operate over a frequency range from 3.6 to 15 GHz [2] .
The good matching of antenna depends on the matching between the feeding network and the radiation element, as well as the inherent matching of feeding network. In this work, the PIFA antenna design with good impedance matching firstly, and the differential-feeding technique is employed to achieve UWB performance. A prototype of this UWB antenna is fabricated and measured. The experimental results indicate that the impedance bandwidth (SWR<2) of the PIFA is about 93.1% (3.1GHz ~ 8.5 GHz). In addition, the symmetric and stable radiation patterns are observed within the wide band, demonstrating the validity of the design strategies and the potential application of this UWB PIFA antenna [3] . M. Ojaroudi, Sh. Yazdanifard, N. Ojaroudi, and M. Naser-Moghaddasiin designed a novel printed monopole antenna for ultra wideband applications. The antenna consists of a square radiating patch with an inverted Tshaped slot and a ground plane with an inverted T shaped conductor backed plane, This could be achieved by cutting a modified inverted Tshaped slot with variable dimensions on the radiating patch and also by inserting an inverted T shaped conductor-backed plane, additional resonances are excited and hence much wider impedance bandwidth can be produced, especially at the higher bands. The designed antenna has a small size of 12 mm × 18 mm. Simulated and experimental results obtained for this antenna show that it exhibits good radiation behavior within the UWB frequency range [5] . Ahmed AlShaheen and Hussain Al Rizzo have presented a miniaturized, Ultra Wide Band (UWB) elliptical slot antenna with a circular stub as a tuning element printed on a FR4 substrate with a dielectric constant of 4.4 operating in the frequency range from 2 GHz up to 14 GHz over which the return loss is below -10 dB. The antenna is intended to operate in a system designed to assist the visually impaired in indoor navigation utilizing UWB technology. The concentric circular tuning stub is introduced in order to tune which improves coupling of the higher-order modes. M. Ojaroudi, Sh. Yazdanifard, N. Ojaroudi, and R. A. Sadeghzadehin proposed a novel printed monopole antenna with constant gain over a wide bandwidth for ultra wideband applications with desired notch band characteristics. They proposed antenna consists of a square ring radiating patch with a pair of T shaped strips protruded inside the square ring and a coupled T shaped strip and a ground plane with a protruded strip, which provides a wide usable fractional bandwidth of more than 130% (3.07-14.6 GHz). By using the square-ring radiating patch with a pair of Tshaped strips protruded inside it, the frequency band stop performance is generated, and we can control its characteristics such as band-notch frequency and its bandwidth by electromagnetically adjusting coupling between a pair of Tshaped strips protruded inside the square ring. The designed antenna has a small size of 12 mm × 18 mm, or about0.15λ -0.25λat 4.2 GHz, while showing the band-rejection performance in the frequency band of 5.05-5.95 GHz. [8] .
The outcomes of the literature survey conclude that micro strip patch antennas have better performance. Different type of feeding methods and the various shapes of patch are used to improve the performance. Simulation of micro strip patch antenna can be carried out on non-real time environment only. The different software can used to simulate the design of antenna like CST Microwave studio, Ansoft HFSS (High Frequency Structure Simulation). For real time applications in order to implement the hardware antennas are required. Hence the required antenna has also been fabricated in order to simulate the results.
III. IMPLEMENTATION
As the name implies ultra wide band technology, is a form of transmission that occupies a very wide bandwidth. Typically this will be many Giga hertz, and it is this aspect that enables it to carry data rates of Gigabits per second. Despite the single named use for the ultra wideband (UWB) transmissions, there are two very different technologies being developed. The one is Carrier free direct sequence ultra wideband technology and MBOFDM and the other is Multi-Band OFDM ultra wideband technology. Ground plane, radiating elements, SMA connector is installed such that its base is shorted with the ground plane copper sheet and its inner conductor is shorted to the radiating element of the antenna, or the longer of the two T shaped rods.
High Frequency Structure Simulation (HFSS) Software is used as an evaluation and design tool for the majority of the work carried out in the work. etc. Once a mesh is created, basis functions are defined for each tetrahedral. The basis function, W n define the conditions between the nodal locations in the overall mesh of tetrahedral based on the problem inputs. The basis functions are then multiplied by the field Equation (1), derived from Maxwell"s equation.
(1) The result is then integrated over the volume of the tetrahedron (2) This is then rewritten using the Green"s and divergence theorems and is then set equal to the excitation/boundary terms (3) The electric-field vector is then written as a summation of unknowns; X m , multiplied by the same basis functions used in generating the initial series of equations (4) The resulting equations allow the solution of the unknowns, Xm, to find the electric-fields. The general form of the expression is as follows: (5) Once the values have been calculated using the solver, a second adaptive pass occurs and HFSS compares the Sparameters to the previous mesh-based solution. This process is repeated and the difference between the two solutions is calculated. This process is continued until the solution has converged to an acceptable difference, usually 2% or less, this being defined by the user. HFSS was mainly used in this thesis for evaluating S parameters, radiation characteristics and field distributions for both antennas and passive components. Design Specifications: Frequency of operation (f o ) resonant frequency of the antenna must be selected appropriately. The UWB uses the frequency range from 3.1-10.6GHz. Hence the antenna designed must be able to operate in this frequency range. The resonant frequency selected for the design is 6.85 GHz. The dielectric material selected for the design is Flame Retardant 4 (FR4) which has a dielectric constant of 4.4.
Fig. Front and back end
A substrate with a high dielectric constant has been selected since it reduces the dimensions of the antenna. Height of dielectric substrate (h): For the micro strip patch antenna to be used in UWB, it is essential that the antenna is not bulky. Hence, the height of the dielectric substrate is selected as 0.85 mm. In this design, the dimensions of the designed antenna, including the substrate W*L are 13 mm *10 mm. Simulating structures in HFSS, Models in HFSS are created relatively easily, by the user or imported in a DXF file format. The basic structure consists of a rectangular patch, a feed line and a ground plane.
IV. RESULTS AND DISCUSSIONS
Between 3.1GHz and 10.6 GHz simulated return loss curve was below 2 VSWR (~ 10dB). As we know that the return loss is the most important parameter which has to be taken into account. Simulation results are shown for the frequency 6 GHz for the designed antenna. 
V. CONCLUSION AND FUTURE WORK
This work proposed a Small Micro Strip UWB antenna with Two T Shaped Slots and staircase ground plane with two T shaped strips antenna. This system is mainly used for UWB technology based applications. This antenna has been successfully developed after numerous modeling and simulations on AnsoftHFSS (High Frequency Structures Simulation) software to get the best combination of the parameters for overall performance. The objective was achieved after getting good results from the simulated and measured parameters. A fair comparison is presented with the other discussed antennas based on the popular micro strip antenna parameters like radiation patterns, return loss and size etc.
Microstrip antenna is simulated in AnsoftHFSS software for UWB frequency band. The antenna performance lies in the UWB frequency band. Therefore the antenna is fabricated through the lithography process. Though it is difficult to fabricate the designed antenna simulated in the AnsoftHFSS due to its small size, efforts have been made to fabricate the same and it is a matter of achievement that the simulated results have been achieved even in fabrication. The designed antenna is further tested and the measured results have shown that the antenna is working in the real time environments. with Return loss (-10 dB ), VSWR ( < 2 )and Omni directional radiation patterns the size of the antenna (13 mm × 10 mm) is smaller than others discussed antennas required for UWB frequency band (3.1 GHz -10.6 GHz). be concluded that the designed antenna has properties which are as per with the already designed antennas. This main attraction of our designed antenna is "The reduced Size" and hence can be taken up for commercial purposes.
Though the designed antenna has been simulated and fabricated, there is still scope for future work in the following areas to decrease the size of the radiating element to improve bandwidth, remove the back reflector to reduce the computation time and to reduce VSWR value in order to improve the bandwidth by varying the dimension of the model.
